The absence of primary disease of the central nervous system is usually regarded as characteristic of the muscular dystrophies. However, there have been occasional reports of the presence of signs, generally accepted as indicating organic disease of the central nervous system, in otherwise typical examples of muscular dystrophy (Bell, 1943) ; these signs include extensor plantar responses which have been recorded on several occasions (Kollarits, 1906; Crouzon, 1911; Leri, Girot and Basch, 1923: Sjovall, 1936; Levison, 1951: Hassan and Mostafa, 1961) .
A report is here given of a family in which each of four male siblings showed evidence of classical pseudohypertrophic muscular dystrophy and also bilateral extensor plantar responses; the significance of this association is discussed.
Case Reports Four brothers aged 11 and 10 years, with twins aged 9 years (Cases 1, 2, 3 and 4 respectively), were referred for neurological opinion. Because of a family history of myopathy, which is discussed below, the mother had observed her children carefully for evidence of any abnormal features suggestive of this condition. She stated that each of her four sons showed an unnatural mobility of the ankles from birth. Each child began walking in the latter half of his second year of life. None had a normal gait, each walked on a wider base than normal, was prone to fall readily and had difficulty in negotiating stairs. The mother had noticed that each child tended to 'climb up his own legs' when trying to rise from the recumbent position. The muscular weakness gradually progressed so that Cases I and 2 had been unable to stand or walk since the age of 9 years.
The mother stated that of her seven sisters and six brothers, four brothers had died of muscular dystrophy before the age of 20 years, three of the latter having had 'high arched feet'. One of her sisters had five sons, three of whom had died with muscular dystrophy by the age of 12 years (Fig. 1) . The patients and their parents were born in Australia. There was no known history of muscular dystrophy or 'high arched feet' in generations antecedent to the patients' mother. though full details of the pedigree could not be traced owing to loss of records in Liechtenstein during World War 11.
On examination, the four children appeared to be of normal intelligence. Cases I and 2 were unable to stand or walk, while Cases 3 and 4 walked with a 'high steppage', unstable gait. The plantar responses were unequivocally extensor in each patient; the neurological features of the family are summarized in the accompanying Table. In connexion with the plantar responses, it should be noted that in each child the power of voluntary plantar flexion of the great toes was greater than the power of voluntary dorsiflexion. None of our patients showed spinal deformity.
Blood Wassermann reactions were negative in all four children. Cerebrospinal fluid was examined in Cases I and 2 and was normal cytologically, biochemically and serologically. Electroencephalograms were normal in Cases I and 2, but Cases 3 and 4 showed a generalized slow wave activity slightly in excess of normal for the age. Electrocardiograms were normal in each child.
Muscle biopsies from the right gastrocnemius and right peroneus brevis muscles from Case 4 revealed features of muscular dystrophy (Fig. 2) . There was gross variation in muscle fibre size, the larger fibres being in the gastrocnemius muscle. The muscles showed degenerative changes (chiefly hyaline changes and fragmentation) with phagocytosis and gross infiltration by fibro-fatty tissue. lntravital methylene blue staining (Ccers and Woolf, 1959) showed that the intramuscular nerves appeared normal apart from a sinuous and oblique course, some with irregular degenerative swellings and somre with finely-beaded sprouts. While many motor end-plates appeared normal, some showed degenerative changes and a few were enlarged. Sicard (1923) , in discussing the paper of LUri et al. (1923) cited above, suggested that such a peripheral selective weakness of plantar flexion of the hallux might explain the extensor plantar response in muscular dystrophy, but LUri was able to refute this suggestion as plantar flexion was stronger than dorsiflexion in one of his two cases. Similarly, such peripheral paresis did not occur in our patients, in each of whom we noted that voluntary plantar flexion of the hallux was stronger than voluntary dorsiflexion. Further evidence for the view that the Babinski sign in our patients had its usual significance was supplied by the fact that the Babinski response included fanning of the toes and contraction of the inner hamstrings, and not merely a dorsiflexion of the hallux.
In advanced muscular dystrophy vertebral column deformity may occur and this could conceivably cause spinal cord compression and thus extensor plantar responses. Philip (1886), Kollarits (1906) and Lkri et al. (1923) described kyphoscoliosis in cases with muscular dystrophy and extensor plantar responses. However, there was no evidence of significant kyphoscoliosis in our cases so that secondary spinal cord compression was most unlikely.
Some authors (Kollarits, 1906; LUri et al., 1923; Sjovall, 1936; Bell, 1943; Bruce, 1954) have been reluctant to accept an extensor plantar response in muscular dystrophy as evidence of pyramidal tract dysfunction, but they have not offered a satisfactory similar association between dystrophy and familial alternative explanation of the significance of this spastic paraplegia. van Bogaert (1948) recorded sign. However, Kollarits (1906) , in a case of the association of peroneal muscular atrophy and histologically verified familial muscular dystrophy, dystrophia myotonia in different members of a noted pallor of the pyramidal tracts in his Kult-family. schitzky preparations of the cervical spinal cord, An association between one of the primary and he published illustrations of these. This spino-cerebellar atrophies (familial spastic parapatient did have scoliosis, but the author concluded plegia) and muscular dystrophy seems the most that the pyramidal tract degeneration was primary reasonable explanation of our four cases of ('nicht um sekunddre, sondern um primnre Degenera-Duchenne-type muscular dystrophy with extensor tion'). It should be pointed out that Friedreich's plantar responses. The presence of pes cavus in ataxia may have been present in other members of two of these patients, and in three of their four the pedigree he described.
affected uncles, tends to support this view, though If it is accepted that pyramidal tract dysfunction it must be pointed out that pes cavus was found by may occur in muscular dystrophy, the combination Walton and Warrick (1954) in three of 17 cases of may be viewed in several ways. It is possible that uncomplicated Duchenne-type muscular dystrophy. the association of the two is purely fortuitous, Previous reports of isolated instances of the which Crouzon (1911) favoured when he accepted combination of muscular dystrophy and primary a congenital origin for the Babinski sign in his spino-cerebellar atrophy as cited above, in addition patient with muscular dystrophy. Secondly, pyra-to the family which we record, lend some support midal tract disorder might be an integral component for the view that there may be a genetic relation of the disease called 'muscular dystrophy', although between muscular dystrophy and primary spinoit is not often recognized clinically. This view cerebellar atrophy. The significance of extensor plantar responses in recorded 'primary spastic paralysis and pseudo-occasional cases of muscular dystrophy is considered. hypertrophic paralysis in different members of the It is suggested that at least in some of the reported same family, with probable heredity in both. In cases, and almost certainly in the siblings here cases of Fiedreich's ataxia, Baurnlin (1901) and recorded, it represents evidence of pyramidal tract Bing (1905) described the occurrence of pseudo-disorder. This pyramidal tract disorder may be due hypertrophy of muscles, and Spiller (1910) noted to neurological disease coincident with the dysappearances resembling pseudohypertrophy. Bing trophy, but in some instances, including our cases, (1905) regarded the pseudohypertrophy in his case it seems that there may be an association between as muscular dystrophy and believed that this was muscular dystrophy and the primary spino-cerenot the mere occurrence of muscular dystrophy bellar atrophies. 
